In 1999, Sinderby and colleagues [1] described a system based on the use of electrical diaphragmatic activity (Edi) for control of assisted ventilation, which was termed neurally adjusted ventilatory assist (NAVA). In NAVA, a catheter with an array of eight electrode pairs (or nine single electrodes) on its distal end is placed in the esophagus such that the center of the electrode pairs is ideally positioned at the diaphragm level in order to optimally collect the Edi signal (Fig. 1) . The signal collected by every second electrodes pair is processed by cross-correlation to determine the position of the diaphragm with respect to the array of electrodes (center signal). Subtraction of signals above and below the diaphragm, which are in opposite phases, yields a new ''double-subtracted'' electrical signal. Finally, the rootmean-square of both the center and the double-subtracted signals are then combined to the Edi signal, which is converted to inspiratory pressure support using a gain factor (NAVA gain in cmH 2 O/lV). Since the respiratory center activity changes according to gas exchange and lung stretching, assistance during NAVA is fairly constant within a wide range of NAVA gain values. Obviously, too high and too low NAVA gains may disturb the feedback to the respiratory center.
Despite NAVA being based on neural triggering, pneumatic triggering may prevail if the ventilator detects changes in air flow before triggering by the Edi signal (first-come, first-served principle). In this case, however, an initial inspiratory pressure of 2 cmH 2 O is applied and is then guided by the Edi signal. In contrast, if for any reason the Edi signal is deemed by the software to be not adequate, the system may switch to pressure support ventilation (PSV). During expiration, NAVA will cycleoff when the Edi drops to 70 % of its peak value. However, in presence of low Edi levels, this percentage can be lower. Also, cycle-off occurs if the airway pressure exceeds the pressure predicted through the algorithm by 3 cmH 2 O. In contrast, during prolonged neural inspiration, cycle-off in infants and adults occurs at 1.5 and 2.5 s, respectively.
The most important advantage of NAVA is improved patient-ventilator synchrony. NAVA has been shown to decrease the occurrence of double triggering and missed efforts [2] [3] [4] , and to prevent arousal during sleep, as compared to PSV [5] . NAVA has been used successfully under different conditions, including in patients with obstructive [3] as well as restrictive lung disease [6, 7] , and during noninvasive ventilation [8] . It is worth noting that the respiratory pattern during NAVA very much resembles the spontaneous breathing pattern, especially in terms of variability of V T and respiratory frequency [9] . Variable assisted ventilation patterns have been shown to improve lung function and even to decrease ventilatorassociated lung injury in models of acute respiratory distress syndrome [10, 11] .
Since during NAVA V T is modulated in proportion to neural inspiratory drive, some intensive care givers fear that this mode may not be appropriate for protective ventilation. However, experimental data have shown that during NAVA, the average V T is even lower than 6 mL/kg, suggesting that during acute lung injury, an intact respiratory center will select V T values that are rather ultraprotective, i.e. \4 mL/kg [12] . In patients, NAVA induces a stable V T , which only rarely exceeds 8-10 mL/kg [6, 13] . The likely reason is that stretching sensors in the lungs give a feedback signal to the respiratory center, which will limit distension.
In a recent issue of Intensive Care Medicine, Blankman and colleagues [14] reported on the results of a clinical trial on the ability of NAVA to shift lung ventilation towards dependent lung zones, which is likely related to its potential for recruiting lungs. Patients with acute respiratory failure during the weaning phase of mechanical ventilation were ventilated with varying levels of assist from PSV and NAVA. Higher aeration of the dependent lung regions was detected by means of electrical impedance tomography. These results not only support the notion that NAVA yields improved matching between ventilation and perfusion, a phenomenon that has also been observed during other modes of partial ventilatory support [15] [16] [17] , but may also explain the better arterial oxygenation found during NAVA than during PSV in a previous study [18] .
The study by Blankman and colleagues [14] must be interpreted in light of the fact that the positive end-expiratory pressure (PEEP) was kept constant at 10 cmH 2 O in all patients. Recruitment and PEEP influence lung volume, respiratory muscle load and dead space, affecting central respiratory control and respiratory drive, which may influence the NAVA gain. In fact, Passath and colleagues have demonstrated that the NAVA level changes at different PEEP settings [19] . Thus, extrapolation of the settings used in the work by Blankman and colleagues [14] to other situations is not appropriate.
Despite its advantages, NAVA also has important limitations. First, the need for insertion of an esophageal catheter precludes its use in patients with contraindications for a feeding tube. Second, changes in patient position, whether active or passive, may displace the esophageal catheter from its optimal position, with deterioration of the Edi signal. Third, the neural drive originating in the respiratory center may be affected by disease and sedation, leading to respiratory patterns with too low or too high variability, or even average V T incompatible with lung protection. Fourth, high NAVA gains may cause an irregular respiratory pattern. Fifth, studies on clinically relevant outcome variables and NAVA are still missing.
Taking the present body of evidence and our experience into account, we believe that NAVA may be useful in patients who are facing difficulties in synchronizing with the ventilator despite optimal sedation, particularly those with expiratory flow limitation and changing ventilatory demand, as well as those on noninvasive ventilation with intermittent pressure support. Whatever 
